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Japan Patent Office is not responsible for any damages caused by the use of this 
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1. This document has been translated by computer. So the translation may not reflect 
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2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Housing and the handle shaft which connects with a handle and rotates with 
a handle, The pinion gear which connects with the rack shaft in which rectilinear 
motion is possible, and said handle shaft and said rack shaft in drive in order to circle in 
a steering wheel, and is rotated according to this handle shaft, The rack pinion gear 
means which consists of a rack gear which is prepared in said rack shaft and gears with 
this pinion gear, The rotation nut means which was formed in said rack shaft and which 
encloses at least a part of screw means and said screw means, The ball-screw means 
which consists of two or more balls for being stood in a row and arranged in the rolling 
way formed between this rotation nut means and said screw-thread means, and 
transmitting the force between this rotation nut means and said screw-thread means, 
the base material supported for this rotation nut means, enabling free rotation, the 
elastic body which supports this base material elastically possible [ very small 
displacement ] to the direction of an axis, and radial to said housing, and the electric 
motor unit connected with said rotation nut means - since - the becoming 
electromotive power-steering equipment. 
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Japan Patent Office is not responsible for any damages caused by the use of this 
translation. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to electromotive power- steering 

equipment. 

[0002] 

[Description of the Prior Art] As electromotive power- steering equipment of a car, the 
rotation output of an electric motor is changed into rectilinear motion through a 
ball-screw device, and the thing of a type which drives a direct rack shaft is known (for 
example, JP60-25854,A). 

[0003] The ball-screw device currently used in the electromotive power-steering 
equipment of such a conventional technique is connected with a rack shaft, is freely 
movable only in the direction of an axis, and is connected with the ball-screw shaft 
which formed the outside thread groove in the periphery at an electric motor, and is 
prepared in the circumference of a rack shaft free [ rotation ], and consists of a nut 
member which formed the inner thread groove in inner circumference, and two or more 
balls which can roll between the thread groove outside this, and inner thread grooves 
freely. When the rotation output from an electric motor rotates a nut member, since a 
ball-screw shaft does not rotate, in proportion to the pitch of a thread groove, a 
ball-screw shaft will move it in the direction of an axis to a nut member. Two or more 
balls function as standing in a row in compound-screw Mizouchi at the predetermined 
spacing, and it being arranged, and making the frictional force produced between a nut 
member and a ball-screw shaft in the case of rotation of a nut member mitigate. 
[0004] 

[The technical problem which should be solved] by the way - if the usual bearing is used 
in such a ball-screw device when supporting a nut member free [ rotation ] to housing " 
the axis of a nut member and a ball-screw shaft - shifting - a nut member - becoming 
complicated - etc. " there is a possibility of inviting. On the other hand, such, when 
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alignment bearing is used for support of a nut member -- becoming complicated - 
although prevented effectively, since alignment bearing is expensive, it causes increase 
of a manufacturing cost. 

[0005] Furthermore, in order to prevent a competition of a nut member, the proposal of 
a configuration of carrying out floating support of the nut member rockable is also 
accomplished. However, according to this proposal, in order to support a nut member 
only in the rocking direction, there is a problem that competition of a nut member is not 
prevented effectively. 

[0006] while it is the compact configuration same with conventional equipment with the 
cheap and invention in this application - a nut member - becoming complicated -- etc. -- 
it aims at offering the electromotive power-steering equipment which can be prevented. 
[0007] 

[Means for Solving the Problem] That the above-mentioned purpose should be attained 
the electromotive power-steering equipment of the invention in this application Housing 
and the handle shaft which connects with a handle and rotates with a handle, The 
pinion gear which connects with the rack shaft in which rectilinear motion is possible, 
and said handle shaft and said rack shaft in drive in order to circle in a steering wheel, 
and is rotated according to this handle shaft, The rack pinion gear means which consists 
of a rack gear which is prepared in said rack shaft and gears with this pinion gear, The 
rotation nut means which was formed in said rack shaft and which at least encloses a 
part of screw means and said screw means, The ball-screw means which consists of two 
or more balls for being stood in a row and arranged in the rolling way formed between 
this rotation nut means and said screw-thread means, and transmitting the force 
between this rotation nut means and said screw-thread means, the base material 
supported for this rotation nut means, enabling free rotation, the elastic body which 
supports this base material elastically possible [ very small displacement ] to the 
direction of an axis, and radial to said housing, and the electric motor unit connected 
with said rotation nut means - since - it becomes. 
[0008] 

[Function] Since the elastic body which supports elastically the base material itself 
supported for said rotation nut means, enabling free rotation is prepared according to 
the invention in this application The cardiac gap on processing produced among 
independence teams in said rotation nut means and above, According to the cardiac gap 
on assembly, and the cardiac gap under actuation, the very small displacement of said 
base material can be carried out the direction of an axis, and radial, and, thereby, said 
rotation nut means prevents the competition to said screw means or base material. 
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[0009] 

[Example] Hereafter, the example of the invention in this application is explained below 
with reference to a drawing at a detail. Drawing 1 is drawing showing the outline of the 
electromotive power-steering equipment which is the example of the invention in this 
application. 

[0010] In drawing 1, a handle 1 is attached in the upper limit of the handle shaft 2, is 
united, and is supported free [rotation] to the car body which is not illustrated. The 
handle shaft 2 is connected with the pinion shaft 5 through the universal joint 6. It had 
the pinion gear at the tip, and this pinion gear has geared on the rack formed in the 
oblong rack shaft 7 in the steering-gear body section 3 mentioned later prepared in the 
drawing longitudinal direction movable, and when the pinion shaft 5 rotates, the rack 
shaft 7 moves the pinion shaft 5 to the longitudinal direction in drawing in a 
well known mode. 

[00 11] The pinion shaft 5 for transmitting the rotation output from a handle 1 has 
formed the torque detection means 4 in the perimeter. By changing this torsion into an 
axis vector and measuring by the potentiometer using the torsion bar spring which can 
be twisted in proportion to the received torque, this torque detection means 4 measures 
the carrier beam torque of the pinion shaft 5, and transmits it to a control circuit 11. 
This detection means itself is already well-known so that it may be represented with 
JP60-179944,U, and therefore, it does not indicate that configuration for details below. 
[0012] The steering-gear body section 3 supported by the car body which is not 
illustrated with brackets 14 and 15 is a movement translator unit which changes the 
rotation input for guide into the rectilinear motion for the rotation to the steering wheel 
(not shown) of a car, and has the motor unit 8 for power assistance. The motor unit 8 
and the clutch unit 9 are electrically connected with the control circuit 11. Under rule of 
a control circuit 11, the rotation output from the motor unit 8 drives the rack shaft 7, 
after being changed into rectilinear motion by the steering-gear body section 3 through 
the clutch unit 9. The output transfer system from the motor unit 8 to the rack shaft 7 is 
explained in full detail below with reference to drawing 2. 

[0013] Drawing 2 is the expanded sectional view of the steering-gear body section 3 of 
drawing 1. The trichotomy housing 30 which comes to connect tube-like left section 30a, 
pars intermedia 30b, and right section 30c with a serial, respectively is attached in the 
car body which is not illustrated through brackets 14 and 15 (refer to drawing 1 ) at the 
circumference of the rack shaft 7. The motor unit 8 is constituted in right section 30c. 
30d of tube-like permanent magnets is being fixed to the inner circumference of right 
section 30c, and the approximate circle tubing-like armature 32 is attached in the 
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circumference of the sleeve 17 of the shape of a long and slender tube like the inside. 
Bearing of the rotation of a sleeve 17 is made free by the bearing 31 of a pair to housing 
30. 

[0014] The sliding child 33 is attached in the left edge of an armature 32. The annular 
brush 35 supported by the brush holder 34 attached in housing 30 stands face to face 
against it in the sliding child's 33 perimeter. The power to a brush 35 is supplied if 
needed from the control circuit 11 of drawing 1, and rotates an armature 32 and a sleeve 
17 with the torque according to it. 

[0015] The clutch unit 9 is constituted inside pars intermedia 30b. Male spline section 
7a is formed in the left edge of a sleeve 17, and female spline section 37a is formed in the 
inner circumference of the abbreviation annular file plate holder 37 which has central 
opening, and by meshing both the spline section, to the sleeve 17, although axis 
directional movement is possible for the file plate holder 37, it is attached in rotation 
directional movement impossible. The electromagnet 39 supported by the electromagnet 
holder 38 to housing 30 is formed in the method of the right of the file plate holder 37 so 
that the file plate holder 38 may be countered directly. The power to an electromagnet 
39 is supplied if needed from the control circuit 11 of drawing 1, and an electromagnet 
39 generates magnetism according to it. 

[0016] File plate 37b has pasted the left end face of the file plate holder 37 which adjoins 
an electromagnet 39, and file plate 37b has countered the disc-like clutch plate 40 which 
consists of the magnetic substance. When an electromagnet 39 generates magnetism, a 
clutch plate 40 is energized toward an electromagnet 39, file plate 37b will be pressed 
between a clutch plate 40 and the file plate holder 37, and frictional force required for 
turning-effort transfer will generate it by that cause. That is, the clutch unit 9 is 
engaged with the engagement signal from a control circuit 11, and it secedes from it 
with a balking signal. A clutch plate 40 is contacted with two or more connection screws 
41, and can adjust the direction location of an axis freely to the transfer annular 
member 43 with this connection screw 41. While the transfer annular member 43 is 
supported free [rotation] through bearing 42 to the clutch sleeve 17, fitting of it is 
carried out to right end of the ball-screw nut 44. 

[0017] The approximately cylindrical ball-screw nut 44 is supported by bearing 45 and 
46 free [rotation]. The ball- screw nut 44 has inner screw slot 44a inside, inner screw slot 
44a counters outside screw slot 7b formed in the left section of the rack shaft 7, a rolling 
way is formed, and two or more balls 47 are held in this rolling way. A ball 47 is used for 
the frictional force mitigation produced in case the ball- screw nut 44 and the rack shaft 
7 carry out sliding rotation. In addition, although not illustrated, the ball-screw nut 44 
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has a circuit in the interior, and can circulate through a ball 47 through this circuit at 
the time of actuation. In addition, the inner screw slot 44a and outside screw slot 7b, 
constitutes the screw means, and the ball-screw nut 44 constitutes the rotation nut 
means. 

[0018] to approximately cylindrical base material 48, i.e., holder, the pressure 
adjustment of the bearing 45 and 46 is beforehand carried out with the precompression 
adjusting nut 53 screwed in way edge inner circumference among holders, and it is 
incorporated (namely, outer rings of spiral wound gasket press in the direction which 
approaches mutually -■ having), and is supported by the holder 48. Furthermore, the 
holder 48 is elastically supported by the direction of an axis, and radial possible 
[displacement] by elastic members 49 and 50 to housing 30. In addition, 54 is the 
locknut of the pressure adjustment nut 53 beforehand. 

[0019] Drawing 3 is the perspective view of an elastic member 49. When an elastic 
member 49 consists of rigid resin and the usual actuation load is received from the rack 
shaft 7, it has the elastic force of extent which bends slightly. An elastic member 49 has 
flank 49a and pars basilaris ossis occipitalis 49b further. In addition, in this example, 
an elastic member 50 is the same as an elastic member 49, and, therefore, omits the 
detail. Again, in drawing 2 , the pars basilaris ossis occipitalis of an elastic member 49 
contacted inside shoulder 30e of housing left section 30a, and the pars basilaris ossis 
occipitalis of an elastic member 50 is in contact with the ring 51 which is an axis 
directional movement limit. The flank of elastic members 49 and 50 is in contact with 
the inner circumference of left section 30a of housing. In addition, The 
protection against dust covering member 52 which shows only a part is attached in the 
left end of housing 30. 

[0020] Next, actuation of this example is explained with reference to drawing 1. Since a 
substantial torque signal is not outputted from the torque detector 4 when a car is in a 
rectilinear-propagation condition and turning effort is not inputted into the pinion shaft 
5 from a handle 1, a control circuit 11 does not output a rotation driving signal to the 
motor unit 8, and outputs a balking signal to the clutch unit 9. Thereby, this 
electromotive power-steering equipment will be in the condition of not outputting an 
auxiliary control force. 

[0021] On the other hand, since a handle 1 is steered and turning effort is transmitted 
to the pinion shaft 5 when a car tends to turn at a curve, the signal according to steering 
torque is outputted to a control circuit 11 from the torque detector 4, and a control 
circuit 11 outputs an engagement signal to the clutch unit 9, and outputs the rotation 
driving signal proportional to steering torque to the motor unit 8. By this, this 
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electromotive power-steering equipment will output the auxiliary control force 
according to a control force. 

[0022] By the way, rotation of the sleeve 17 shown in drawing 2 at the time of actuation 
of electromotive power- steering equipment makes the ball-screw nut 44 rotated through 
a clutch plate 40. A steering is performed through the tie rod which screw slot 7outside 
rack 7 b was pressed in the direction of an axis through the ball 47 when the ball-screw 
nut 44 rotated, since it was immobilization in the direction of an axis, although the 
ball-screw nut 44 can be freely rotated to housing 30, the rack shaft 7 moved in the 
direction of an axis by that cause, and was connected with the rack shaft 7 and which is 
not illustrated. 

[0023] Thus, when the ball-screw nut 44 rotates, a series of balls 47 pass along the 
circuit (unillustrating) formed in the ball-screw nut 44, and circulate through the ball 
47 which rolled the inside of the rolling way which consists of both screw slots 7b and 
44a, being pressed from both the screw slot, and reached the end of inner screw slot 44a 
to the other end. 

[0024] By the way, the holder 48 which is supporting the ball-screw nut 44 by two 
bearing 45 and 46 Since it is supported by the direction of an axis, and radial possible 
[ very small displacement ] with elastic bodies 49 and 50, Even if gap arises in the axis 
of the rack shaft 7, and the axis of the ball-screw nut 44 on processing and assembly at 
the time of actuation, this gap will become removable by making the very small 
variation rate of holder 48 the very thing carry out in radial or the direction of an axis. 
Thereby, competition between the rack shaft 7 of the ball-screw nut 44 or bearing 45 
and 46 can be prevented. In addition, when the axis of a ball-screw nut and a rack shaft 
was shifted in un-parallel, very small displacement of a holder 48 not only in radial but 
the direction of an axis was enabled because adjustment which makes a ball-screw nut 
rock was also performed. 

[0026] As mentioned above, although this invention has been explained with reference 
to an example, this invention is limited to the above-mentioned example, and should not 
be interpreted, but, of course, modification and amelioration are possible suitably. For 
example, although the elastic body was made into the product made of resin in this 
example, as long as moderate elastic force is acquired, the product made of rubber is 
sufficient, and the other products made from an ingredient are sufficient. 
[0028] 

[Effect of the Invention] Since the elastic body which supports elastically the base 
material itself supported for a rotation nut means, enabling free rotation is prepared 
according to the electromotive power-steering equipment of the invention in this 
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application as stated above The cardiac gap on processing produced between said 
rotation nut means and said screw means, According to the cardiac gap on assembly, 
and the cardiac gap under actuation, the very small displacement of said base material 
can be carried out the direction of an axis, and radial, and, thereby, said rotation nut 
means starts prevents the competition to said screw means or base material. 
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